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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for producing an optical 
disk adequate for high- density recording by forming the optical disk 
having the pit of a first depth and a second depth deeper than the first 



SOLUTION: This process has a stage for forming a resist layer 42 
consisting of a photoresist of a positive type at a uniform thickness on a 
glass substrate 40 subjected to polishing of its surface with high accuracy, 
a stage for forming apertures 44 at the resist layer 42 by executing 
development, a stage for dry etching the glass substrate 40 down to a 
first depth, a stage for selectively etching only the resist layer 42 by a 
method different from the dry etching and a stage for again dry etching 
the glass substrate 40 down to the second depth deeper than the first 
depth and a stage for removing the resist layer 42. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of an optical disk, and an 

optical disk. 

[0002] 

[Description of the Prior Art] In an optical disk, for example, CD, the pit configuration influences the property of a regenerative 
signal greatly. In drawing 7 (A), the crosswise (equivalent to radial [ of a disk ]) cross section of the pit 100 in the conventional 
optical disk is shown, and the cross-section configuration of a pit is the shape of a rectangular concave at it. The relation with 
such a size of depth DA of a pit 100, the modulation factor of a reproduction laser beam, and a tracking error signal comes to be 
shown in this drawing (B). 

[0003] That is, to the wavelength lambda of a reproduction laser beam, a TOKKINGU error signal serves as the maximum by 
lambda/8, as Graph GA shows, and a modulation factor serves as the maximum by lambda/4, as Graph GB shows. Thus, as for 
both, one side has the relation in which another side serves as the minimum very much at the adult time. However, it is required 
to detect both signals on high level in reproduction of an optical disk. 

[0004] For this reason, while setting conventionally (2) or pit depth DA which sets (1) pit depth DA to lambda / middle value of 
8 - lambda/4, for example, 31ambda, and about 16 as about lambda/4 value, as shown in this drawing (C), it devises forming a 
taper 102 in the pit side etc., and it is designed so that the level of both signals may become high. 
[0005] 

[Problem(s) to be Solved by the Invention] however — such conventional technology — after all -- the both sides of a modulation 
factor and a tracking error signal ~ every [ a few ] - a sacrifice - it has not become and sufficient signal level is not necessarily 
obtained about either Moreover, in the pit of the taper configuration shown especially in this drawing (C), since opening is not 
perpendicular and is open, for a jitter, it will become disadvantageous and the signal jitter at the time of reproduction will 
become large. For this reason, there is un-arranging [ that the correspondence to a high-density record optical disk is difficult ]. 
[0006] this invention is what noted these points, and sets it as the purpose to offer the manufacture method of the suitable optical 
disk also for high-density record, and an optical disk. 
[0007] 

[Means for Solving the Problem] The manufacture method of the optical disk of this invention and the optical disk have the 
composition of following (1) - (6). 

[0008] (1) The 1st process which forms the resist layer by the photoresist of a positive type by uniform thickness on the glass 
substrate with which the front face was ground with high precision, The 1st process of the above Next, the 2nd process which 
performs cutting and development and forms opening in the aforementioned resist layer, The 2nd process of the above Next, the 
3rd process which carries out dry etching of the aforementioned glass substrate to the 1st depth, Are the 4th process which is the 
3rd process of the above, next ********** s omv the aforementioned resist layer by the way the 3rd processes of the above differ 
alternatively, and the 4th process of the above, next it is the same method as the 3rd process of the above about the 
aforementioned glass substrate. The manufacture method of the optical disk characterized by manufacturing the optical disk 
which is equipped with the 5th process which carries out dry etching again to the 2nd depth at least, and has opening of the 1st 
depth of the above, and the 2nd depth of the above. 

(2) The 1st process which forms the resist layer by the photoresist of a negative mold by uniform thickness on the glass substrate 
with which the front face was ground with high precision, The 1st process of the above Next, the 2nd process which performs 
cutting and development and forms opening in the aforementioned resist layer, The 2nd process of the above Next, the 3rd 
process which carries out dry etching of the aforementioned glass substrate to the 1st depth, Are the 4th process which is the 3rd 
process of the above, next ********** s on iy the aforementioned resist layer by the way the 3rd processes of the above differ 
alternatively, and the 4th process of the above, next it is the same method as the 3rd process of the above about the 
aforementioned glass substrate. The manufacture method of the optical disk characterized by manufacturing the optical disk 
which is equipped with the 5th process which carries out dry etching again to the 2nd depth at least, and has opening of the 1st 
depth of the above, and the 2nd depth of the above. 

(3) The 1st process which forms the resist layer by the photoresist of a positive type by uniform thickness on the glass substrate 
with which the front face was ground with high precision, The 1st process of the above Next, the 2nd process which performs 
cutting, reversal by image reversal, and development, and forms opening in the aforementioned resist layer, The 2nd process of 
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the above Next, the 3rd process which carries out dry etching of the aforementioned glass substrate to the 1st depth, Are the 4th 
process which is the 3rd process of the above, next ********** s on iy the aforementioned resist layer by the way the 3rd 
processes of the above differ alternatively, and the 4th process of the above, next it is the same method as the 3rd process of the 
above about the aforementioned glass substrate. The manufacture method of the optical disk characterized by manufacturing the 
optical disk which is equipped with the 5th process which carries out dry etching again to the 2nd depth at least, and has opening 
of the 1st depth of the above, and the 2nd depth of the above. 

(4) The dry etching which is the manufacture method of an optical disk according to claim 1 to 3, and is used at the 3rd process 
of the above and the 5th process of the above, respectively is the manufacture method of the optical disk characterized by being 
the dry etching by fluorine system gas. 

(5) Etching which is the manufacture method of an optical disk according to claim 1 to 3, and is used at the 4th process of the 
above is the manufacture method of the optical disk characterized by being etching by oxygen gas. 

(6) The optical disk characterized by being the optical disk created and having the pit of the 1st depth of the above, and the 2nd 
depth of the above by the manufacture method of an optical disk according to claim 1 to 5. 

[0009] 

[The mode of implementation of invention] Hereafter, the manufacture method of an optical disk and optical disk by this 
invention are explained, referring to an accompanying drawing. 

[00 1 0] A pit configuration is explained to a and the pit configuration beginning, referring to drawing 1 and drawing 2 . The 
perspective diagram of one pit is shown in drawing 1 , and the cross-section configuration where the pit of drawing 1 was seen 
from arrow #2 is shown in drawing 2 at it. 

[001 1] In these drawings, the pit 10 has the level difference 12 and, in the depth to a base, the depth from Da and a level 
difference 12 to a base serves as Db from the front face. Depth Da and Db Da=(lambda/4) ** (lambda/16) 
Db=(lambda/8) ** (lambda/1 6) ( 1 ) 

It comes out and has become the value expressed. Here, lambda is the substantial optical wavelength which broke reproduction 
laser beam wavelength by the refractive index of the disk substrate 14. in addition desirable -- Da=lambda/4 Db=Iambda/8 

(2) 

It carries out. 

[0012] Next, if an operation of such a pit configuration is explained, as shown in drawing 7 (B), the modulation factor of the 
reproduction laser beam which carries out incidence to a pit 10 will serve as the maximum by depth lambda / 4, and a tracking 
error signal will serve as the maximum by depth lambda / 8. In this example, those two depth is respectively formed as Da and 
Db of the level difference 12. For this reason, according to the pit 10, the big output also about which signal of a modulation 
factor and a tracking error will be obtained. In addition, since the width of face Wa of opening of a pit 10 differs from the width 
of face Wb of a pars basilaris ossis occipitalis, the value of the depth from which the output of both signals serves as the 
maximum becomes the place where Da=2Db did not become at but shifted some correctly. However, the relation mostly shown 
in (2) serves as conditions of both the signal maximum. 

[0013] According to such a pit configuration, the signal of a high level can be acquired about both a modulation factor and a 
tracking error. Moreover, since the side 16 of a pit 10 is perpendicular to the front face of the disk substrate 14, increase of the 
jitter of a regenerative signal is prevented good. Thus, since a signal property improves as a whole, it becomes possible to attain 
high-density record-ization of an optical disk. Moreover, since especially a tracking performance improves, the tracking-servo 
circuit and mechanism portion of a player can be simplified. 

[0014] b, the 1st manufacture method, next the manufacture method of an optical disk that information is recorded by the above 
pits with a level difference are explained. First, the procedure of the 1st manufacture method is explained, referring to drawing 3 
and drawing 4 . First, the resist layers 22 and 24 by the positive type photoresist are respectively formed on the glass substrate 20 
by the quartz with which the front face was ground with high precision (refer to drawing 3 (A)). Here, the minimum required 
light intensity Ethl and Eth2 which the resist layers 22 and 24 expose is set up so that it may be set to Ethl>Eth2. That is, the 
sensitivity of the resist layer 22 by the side of a substrate is set up worse than the sensitivity of the resist layer 24 of the top. And 
cutting is performed using a proper laser beam in this state, and development is performed to both resists layer ****. 
[0015] The situation at the time of this cutting is shown in drawing 4 . For example, the intensity distribution of a laser beam 
presuppose that it is shown in this drawing (A) to the width of face of a pit. Sensitivity is a low and the resist layer 22 reacts on 
the level LI with optical high intensity. On the other hand, since sensitivity is high, the resist layer 24 reacts on the low level L2 
of optical intensity. That is, the minimum required light intensity Ethl and Eth2 which the resist layers 22 and 24 expose is 
respectively equivalent to the level LI and L2 of this drawing, respectively. 

[0016] Therefore, when the laser beam of these intensity distribution is irradiated by the resist layers 22 and 24, the lower resist 
layer 22 will be exposed in the range of Wb, and the upper resist layer 24 will be exposed in the range of Wa. Then, as shown in 
this drawing (B), the resist layer 22 is the width of face of Wb, the resist layer 24 will be cut by the width of face of Wa, and the 
level difference configuration shown in drawing 1 or drawing 2 by simultaneous development is acquired (refer to drawing 3 
(B)). In addition, the level difference configuration of a pit can be suitably set up with the optical intensity distribution of a laser 
beam, the sensitivity of the resist layers 22 and 24, etc. Moreover, the depth Da and Db of a pit 10 can be suitably set up by the 
thickness of the resist layers 22 and 24. 

[0017] Next, La Stampa and a disk are manufactured like the usual nickel La Stampa process after the above mastering. First, as 
shown in this drawing (C) and (D), the metal master 26 is made like a galvanizer. And using this metal master 26, as shown in 
this drawing (E) and (F), many metal mothers 28 are made like a galvanizer. Next, as shown in this drawing (G) and (H), much 
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La Stampa 30 is made like a galvanizer. In addition, the metal master 26 may be used as La Stampa. 

[0018] Next, as shown in this drawing (I) and (J), a disk 32 is made by the processing methods, such as compression molding 
using a proper disk material, injection molding, or 2P molding. And as shown in this drawing (K), the reflective film 34 is 
formed on the pit forming face of this disk 32. Next, as shown in this drawing (L), a protective coat 36 is respectively formed in 
one side or both sides. 

[0019] The 2nd manufacture method is explained referring to c, the 2nd manufacture method, next drawing 5 . the 2- shown 
below — each of 4th manufacture method is a method of using dry etching This 2nd manufacture method is a method of using the 
technique by the glass master currently indicated by JP, 6 1-26951, A. Although cutting will be repeated two or more times by it 
when making a duplicate from the 1st manufacture method mentioned above, according to the technique of this glass master, 
cutting has the advantage that it is good at once. 

[0020] First, the resist layer 42 by the photoresist of a positive type is formed by uniform thickness on the glass substrate 40 with 
which the front face was ground with high precision (refer to this drawing (A)), cutting and development are performed and 
opening 44 is formed in a pit portion (refer to this drawing (B)). Next, etching is performed to a perpendicular to the 1st depth 
Db by the dry etching by fluorine system gas, for example (refer to this drawing (C)). Furthermore, gas is switched to oxygen, 
only the resist layer 42 is ********** e d alternatively and isotropic with the gas pressure of 10 - lOOOmtorr, and opening 44 is 
made to expand (refer to this drawing (D)). 

[0021] And dry etching by fluorine system gas is again performed by using as a mask the resist layer 42 which remains in this 
state. This etching is continued until the depth of a crevice 46 turns into the 2nd deep depth Da from the 1st depth Da also 
including first etched part (refer to this drawing (E)). Of this, the pit of the level difference configuration shown in drawing 2 is 
formed. Next, the resist 42 of survival is removed from on a glass substrate 40, and the glass master 48 is completed. La Stampa 
and an optical disk can be created like the usual nickel La Stampa process shown in drawing 3 using this glass master 48. 
[0022] In addition, if the first coating thickness is set up so that the thickness Dc of the residual resist layer 42 at the time of the 
2nd etching indication may serve as Dc=Da-Db among more than, the resist removal process of this drawing (F) is omissible like 
the 2nd glass etcher of this drawing (E). That is, it can move from the state of this drawing (D) to the usual nickel La Stampa 
process as it is, and shortening of a process can be aimed at. 

[0023] d, the 3rd manufacture method, next the 3rd manufacture method are explained. This method is the method of forming a 
pit with the stage in the glass disk indicated by JP,64-86344,A. That is, the glass material for which the glass substrate 40 of 
drawing 5 mentioned above has 60% or less of etching rate as compared with a quartz is used, and a pit with the stage is formed 
in this of each process of this drawing. According to this method, simplification and shortening of a manufacturing process are 
still attained. 

[0024] The 4th manufacture method is explained referring to e, the 4th manufacture method, next drawing 6 . This method 
improves the GARASUSU tamper process indicated by JP, 1-1 88332, A or JP,3-13669,A (JP,4-241237,A official report), and is 
used. 

[0025] First, as shown in this drawing (A), the resist layer 52 is formed by uniform thickness on the glass substrate 50 with which 
the front face was ground with high precision, and as shown in this drawing (B) below, cutting and development are performed 
respectively. At this time, any of whether the photoresist of a negative mold is used or to cut by performing reversal by image 
reversal, while using the photoresist of a positive type are performed. Opening 54 is formed in the resist layer 52 of this. 
[0026] Then, dry etching (refer to this drawing (C)) by fluorine system gas, etching (refer to this drawing (D)) of the resist layer 
52 by oxygen gas, and dry etching by the fluorine system gas which uses the residual resist layer 52 as a mask are respectively 
performed like the 2nd manufacture method mentioned above (refer to this drawing (E)). Of this, the pit of the level difference 
configuration shown in drawing 2 is formed as a convex configuration. Next, the resist 52 of survival is removed from on a glass 
substrate 50, and the GARASUSU tamper 56 is completed. Using this GARASUSU tamper 56, as shown in drawing 3 , an 
optical disk is created. 

[0027] In addition, the numeric value shown in the example mentioned above, material, manufacture conditions, etc. are 
examples, this invention is not limited to the above-mentioned example at all, a design change is variously possible for them so 
that the same operation may be done so, and those things are also contained in this invention. 
[0028] 

[Effect of the Invention] Since the optical disk which has the pit of the 2nd depth deeper than the 1st depth and the 1st depth can 
be formed according to the manufacture method of an optical disk and optical disk by this invention as explained above, there is 
an effect that a convenient optical disk can be obtained also in high-density record. 



[Translation done.] 



